Identification and characterization of a Hsp70 (DnaK) chaperone system from Meiothermus ruber.
We have cloned the genes encoding the chaperones of Meiothermus ruber, Hsp70 (Mru.Hsp70), Hsp40 (Mru.Hsp40) and Hsp22 (Mru.Hsp22). The genes hsp70, hsp22 and hsp40 of M. ruber are organized into an operon. The amino acid sequences of the three M. ruber chaperones show strong similarity with the heat shock proteins of Thermus thermophilus. Both Mru.Hsp40 and its homolog from T. thermophilus lack a cysteine-rich region. However, recombinant Mru.Hsp70 and Mru.Hsp40 associate in an ATP-dependent manner, and assemble into a complex in the absence of other proteins, unlike their counterparts from T. thermophilus, which require DafA for assembly. The analysis revealed that Mru.Hsp70 and Mru.Hsp40 assemble as monomers into the complex, although their homologs from T. thermophilus enter the complex as trimers. The Mru.Hsp70 and Mru.Hsp40 complex increases the spontaneous rate of refolding of denatured mitochondrial malate dehydrogenase by tenfold.